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WHAT IS CLAIMED 

. \ 

) 



1/ A preparation of replication defective recombinant retrovirus expressing human 

faclopVlII protein, wherein said recombinant retrovirus is capable of infecting human cells and 
is resistant to degradation by human complement. 

2. The recombinant retrovirus preparation of claim 1 , wherein said recombinant 
retrovirus expresses a B domain-deleted form of factor VTI1. 

7c 

3. The recombinant retroviru^rt^aration of claim 2, wherein said B domain- 
deleted form of factor V1U is the SQN mutation. 

t Q\ J) 4. The recombinant retrovirus preparation of claim 1, wherein said recombinant 
retrovirus preparation has a titer on HT1080 cells of greater than 10 6 cfu/ml. 

5, The recombinant re/rovirus of claim 4, wherein said retrovirus preparation has a 
titer on HT1080 cells of greater than 10 7 cfu/ml. 




A preparation of replication defective recombinant retrovirus expressing human 
factor VIH protein, where irV said recombinant retrovirus preparation is resistant to degradation 
by human complement and isv capable of inducing long term systemic expression of human 
factor VHI when administered intravenously to a human afflicted with hemophilia A, wherein 
said long term systemic expression results in a measurable level of recombinant human factor 
VITT protein being produced in the\blood of said human for a period of at least 30 days after the 
administration of said recombinantVetroviral vector prepar ation, 

7. The recombinant retro vin/s preparation of claim 6, wherein said recombinant 
retrovirus expresses a B do main -deleted form of factor VEIL 

8. The recombinant retrovirus preparation of claim 7, wherein said B domain- 
deleted form of factor VIII is the/SQN mutation. 
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9. The recombinant retrovirus preparation of claim 6, wherein said recombinant 
retrovirus preparation has a tiler on HT10S0 cells of/greater than 10 6 cfu/ml. 

10. The recombinant retrovirus of claim 9, wherein said retrovirus preparation has a 
titer on HT1080 cells of greater than 10 7 cfu^fnl. 

1 1 The recombinant retrovirus preparation of claim 6, wherein said long term 
systemic expression results in measurable (cvejju>f recombinant human factor VIE protein 
being produced in the blood of saici human for a period of at least six months after the 
administration of said recombinant retroviral vector. 

12, A pharmaceutical composition comprising a pharmaceutical^ acceptable carrier- 
and a replication defective recombinant retrovirus expressing human factor VUI protein, 
wherein said recombinant retrovirus is capable of infecting human cells and is resistaijHo 
degradation by human complement. 

1 3 . The pharmaceutical composit ion of claim 12, whcreirp8aid recombinant 
retrovirus expresses a B domain-deleted form of facteiJ/ni. 



14. The pharmaceutical composition of c^ti/[3, wherein said B domain-deleted 
form of factor V1U is the SQN mutaUon. 

15, The pharmaceuticalkpfnposition of claW 1 2, wherein said recombinant 
retrovirus preparation has a thereon Wl080*iells of grca 



16. The pharmaceutical composition of claim 1 5, wherein said retrovirus preparation 
has a titer on HpT080 ceils of greater than 10 7 cfu/ml. 
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17. A pharmaceutical composition comprising a pharmaceutically acceptable easier 
and a replication defective recombinant retrovirus expressing human factor VIII proteipf 
wherein said recombinant retrovirus is resistant to degradation by human complement and is 
capable of inducing long term systemic expression of human factor VIII when^ffdminisiered 
intravenously to a human afflicted with hemophilia A, wherein said long term systemic 
expression results in a measurable level of recombinant human factorXlE protein being 
produced in the blood of said human for a period of at least 30 days after the administration of 
said recombinant retrovirus. / 

18. The pharmaceutical comp^rttloTu^lam^ 17, wherein said recombinant 
retrovirus expresses a B domain -deleted form pf frtelor VIII. 

19. The pharmaceutical comp^ujon of claim 18, wherein^aid B domain-deleted 
form of factor Vlil is the SQN mutatipfi. / \ / 

20. The pharmaceb^alcotnposition of da7fnT7, wherein said recombinant 
retrovirus preparation has suiter on HT1080 cells of greater than 10 6 cfu/ml. 

2 1 . The/pharmaceutical composition of claim 20, wherein said retrovirus preparation 
has a titer on HT1080 cells of greater than 10 7 cfu/ml, 

22. The pharmaceutical composition of claim 20, wherein said long term systemic 
expression results measurable levels of human factor VITI protein being produced in the blood 
or said human for a period of at least six months after the administration of said recombinant 
retroviral vector. 
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23. A method of administering a preparation of replication defective recombinant ^ 
retrovirus expressing human factor VDT protein to a patient afflicLed with hemophilia A / 
comprising injecting said preparation of rcconihinant retrovirus into a blood vessel of said, 
patient, wherein said recombinant retrovirus preparation is resistant to human complement and 
expresses human factor VIII protein in the blood of said patient resulting in a measu/ablc level 
of human factor VIII protein being produced in said patient for a period of at least 30 days after 
the injection of said recombinant retrovirus preparation. 

24. The method of claim 23, wherein said recombinant retrovirus expresses a B 
domain-deleted form of factor VIII. 



25, The method of claim 24, wheffcin said 



the SQN mutation. 



greater than 10 6 on HT1080 cells. 

27. The method of clair 
HT1 080 cells. 




26. The method of clairny23, wherein^afd^ccombinant retrovirus has a /tor of 



fin-deleted form of factor^!!! is 



therein said retrovi 



of greater than 10 7 on 



28. The method of claim 23, wherein said long term systemic expression results in 
measurable levels ofhuman factor VITI protein being produced in the blood of said human for a 
period of at least^tflx months after the administration of said recombinant retroviral vector, 



2 



The method of claim 23 wherein said blood vessel is a peripheral vein. 
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of infecting liver cells in vivo With a preparation of recombinant 



retrovirus expressing factor VITI protein comprising injecting said recombinant retrovirus 
preparation into a blood vessel of said patient, wherein said recombinant retrovirus prepanrr^rT 
is resistant to degradation by human complement, and wherein the liver cells of said patjerit arc 
infected with said recombinant retrovirus resulting in the production of recombinanj/factor Vm 
protein in said liver cells. 



3 1 . The method of claim 30, wherein said recombinant retrovirus expresses a B 
domain-deleted form of factor VIII. 

32. The method of claim 3 1 , whcjTein said Bytijbrnain-dclcted form of factor VHI is 
the SQN mutation, 

33. The method of claim/3p^wherein sai /recombinant retrovirus hay a liter of 
greater than 10 6 on HT1080 cells, 

34. The method of claim 33rwherein said retrovirus has a titer of greater than 10 on 
1IT1080 cells. 

35: The method of claim 30, wherein said long term systemic expression results in 
measurable levels of human factor VITI protein being produced in the blood of said human for a 
friod of at least six months after the administration of said recombinant retroviral vector. 
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37. A TK-1 retroviral vector which expresses a factor VHI protein. 



38. The retroviral vector of claim 37 wherein said factor VIII protein is a B-domain 
deleted factor VIII protein. 
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39. The retroviral vector of claim 38 wherein said B-domain deleted factor VUI 
protein is the factor VITI SQN deletion. 

40. The retroviral vector of claim 39 wherein said factor VUI protein comprises the 
amino acid sequence depicted in Seq. ID No. 47. 

4 i. The retroviral vector of claim 40 wherein said factor VIII protein is encoded by 
the nucleic acid sequence depicted in Seq. LD No. 46. 

42. A retroviral vector which expresses a factor VUI protein, wherein said retroviral 
vector is selected from the group consisting of pBA-5a, pB A-5b and pB A-5c. 

43. The retroviral vector of claim 42 wherein said factor VUI protein is a B-domain 
deleted factor VUI protein. 



44. The retroviral vector of claim 43 wherein said B-doinain deleted factor VUI 
protein is the factor VIII SQN deletion. 

45. The retroviral vector of claim 44 wherein said factor VIH protein comprises the 
amino acid sequence depicted in Seq. ID No. 47. 

46. The retroviral vector of cl aim 45 wherein said factor VIII protein is encoded by 
the nucleic acid sequence depicted in Seq. ID No. 46. 

47. A pB A-9b retroviral vector which expresses a factor VUI protein. 



48. The retroviral vector of claim 47 wherein said factor Vm protein is a B-domuin 
deleted factor VITI protein. 
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49. The retroviral vector of claim 48 wherein said B-domain deleted factor VIII 
protein is the factor VIA SQN deletion. 

50. The retroviral vector of claim 49 wherein said factor Vm protein comprises the 
amino acid sequence depicted in Seq, ID No. 47. 

5 1 . The retroviral vector of claim 50 wherein said factor VIII protein is encoded by 
the nucleic acid sequence depicted in Seq. ID No, 46. 

52. A pBA-8b retroviral vector which expresses a factor VIE protein. 

53. The retroviral vector of claim 52 wherein said factor VIII protein is a B-domain 
deleted factor VIII protein. 

54- The retroviral vector of claim 53 wherein said B-domain deleted facior VIA 
protein is the factor VIE SQN deletion. 

55. The retroviral vector of claim 54 wherein said factor VIII protein comprises the 
amino acid sequence depicted in Seq. ID No. 47. 

56. The retroviral vector of claim 55 wherein said factor VIA protein is encoded by 
the nucleic acid sequence depicted in Seq. ID No. 46. 

A preparation of replication defective recombinant retrovirus expressing human 
factor IX protein, wherein said recombinant retrovirus is capable of infecting human cells and is 
resistant to degradation by hiaman complement. 
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A preparation of replication defective recombinant retrovirus expressing human 
factor IX protein, wherem said recombinant retrovirus preparation is resistant to degradation by 
human complement and is capable of inducing long term systemic expression of human factor 
IX when administered intravenously to a hunrm afflicted with hemophilia B, wherein said long 
term systemic expression results in a measurable level of recombinant human factor IX protein 
being produced in the blood of said human for a period of at least 30 days after the 
administration of said recombinant retroviral vector preparation. 



59. A pharmaceutical composition comprising a pharmaceuticaily acceptable^earrier 
and a replication defective recombinant retrovirus expressing human factor DC pjptein, wherein 
said recombinant retrovirus is resistant to degradation by human complejrpefTt and is capable of 
inducing long term systemic expression of hurrj^wrfactor DC wheri^dministered intravenously to 
a human afflicted with hemophilia B, whcr^ui said long teprTsystemic expression results in a 
measurable level of recombinant human factor IX jwrfeiri being produced in the blood of said 
human for a period of at least 30 days afterjJicauTmnittration of said recombinant retrovirus. 



60. A method of a^rninistering a preparation of replication defective recombinant 
retrovirus expressing human factoNQLp^ein to a patiejit afflicte^wilh hemophilia B 
comprising injecting said preparation of recombinant retrovirus into a blood vessel of said 
patient jwfierein said recombinant retrovirus preparation is resistant to human complement and 
cjt[3resses human factor IX protein into the blood of said patient resulting in a measurable level 
of human factor IX protein being produced in said patient for a period of at least 30 days afier 
the injection of said recombinant retrovirus preparation 
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] . A preparation W replication defective recombinant retrovirus expressing a 
therapeutic protein, wherein sriid recombinant retrovirus preparation is resistant to degradation 
by human complement and is capable of inducing long term systemic expression of said 
therapeutic protein when administered intravenously to a human, wherein said long term 
systemic expression results in a measurable level said therapeutic protein being produced in the 
blood of said human for a period dp^at least 30 days after the administration of said recombinant 
retroviral vector preparation. 



62- The recombinant retrovirus preparation of oiaim 61, wherein said recombinant 
retrovirus preparation has a titer on HT1080 cells of greater than 10 6 cfu/ml, 

63. The recombinant retrovirus preparation of claim 62 wherein said retrovirus 
preparation has a liter on HT1080 cells of greater/than 10 7 cfu/ml. 

64. The recombinant retrovirus ^reparation of claim 61 wherein said therapeutic 
protein is a human clotting factor selected/from the group consisting of factor V, antilhrombin 
ITT, protein C, prothrombin, and thrombomodulin. 

65. The recombinant retrovirus preparation of claim 61 wherein said therapeutic 
protein is an interferon-alpha. 




66. The recombinant retrovirus preparation of claim 65 wherein said interferon- 
aipha is selected from the jgroup consisting of interfcron-a2a, intcrferon-a2b, and interferon- 
a2c. 



67. The recombinant retrovirus preparation of claim 61 wherein said therapeutic 
protein is the LDlyreceptor. 
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68. The recombinant retrovirus preparation of claim 61 wherein said therapeutic 
protein is human growth hormontr ^ — ^ 



69. A pharmnccutica] composition comprising a pharmaceutical^ acceptable carrier 
and a replication defective recombinant retrovirus expressing a therapeutic protein, wherafn 
said recombinant retrovirus preparation is resistant to degradation by human complement and is 
capable of inducing long term systemic expression of said therapeutic protein wru 
administered intravenously to a human, wherein said long term systemic expression results in a 
measurable level said therapeutic protein being produced in the blood ofsaid human for a 
period of at least 30 days after the administralion of said recombinant/retroviral vector 
preparation. 



70. The pharmaceutical composition of clai 
retrovirus preparation has a titer on HT10J8D cells of grl 



7L The pharmaceutical composition of cXifc 70 wherein said retrovirus preparation 



?9, wherein said recombinant 
erthan 10 6 cfu/ml. 



has a titer on HT1080 cells of greater than 



cfu^ml. 



72. The pharmaceutical ckhnjiositjeri of claim 69 whcTcrrrslud therapeutic protein is 
a human clotting factor selected irom the group consisting of factor V, antithrombin HI, protein 
C, prothrombin, and thrombomodulin. 

73. The ptjmnaceutical composition of claim 69 wherein said therapeutic protein is 
an interferon- alph£ 

74. / The pharmaceutical composition of claim 73 wherein said interferon- alpha is 
selected from the group consisting of intcrfcron-a2a, interferon-a2b, and intcrferon-a2c. 



75, The pharmaceutical composition of claim 69 wherein said therapeutic protein is 



receptor. 
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76. The pharmaceutical composition of claim 69 wherein said therapeutic protein 
human growth hormone. 

77. A method of administering a preparation of replication defective recombinant 
retrovirus expressing a therapeutic protein to a human patient comprising injecting said 
preparation of recombinant retrovirus into a blood vessel of said patient, wherein said 
recombinant retrovirus preparation is resistant to human complemenLruid expresses the 
therapeutic protein in said patient resulting in a measurable level err human factor IX protein 
being produced in said patient for a period of at least 30 days ^rfter the injection of said 
recombinant retrovirus preparation, 

78. The method of claim 77 wherein sa^dfr£combinant retrovirus preparation has a 
liter on HT1080 cells of greater than l£r cfu/m) 

79. The method of ckyrn 78^hcreh/said retrovirus preparation has/a titer on 
HT 1080 cells of greater than 10 7 cfu^f 

80. The method of /laim 77 wherein said therapeutic protein is a human clotting 
factor selected from the group consisting of factor V, and thrombin III, protein C, prothrombin, 
and thrombomodulin. 

8 1 . The method of claim 77 wherein said therapeutic protein is an interferon-alpha. 

82. / The method of claim 81 wherein said inierfcron-ajpha is selected from the group 
consisting of intcrferon-ct2a, interfcron-a2b, and intcrferon-a2c. 




83. The method of claim 77 wherein said therapeutic protein is the LDL receptor. 
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84. The method of claim 77 wherein said therapeutic protein is human growth 
hormone, // 

85. A method of increasing the efficiency of infecting a mammalian cell with y 
recominbinant retrovirus comprising: / 

a) contacting said cell with a growth factor capable of stimulating diyision of said 
cell; and / 

b) infecting said cell with a recombinant retrovirus. / 

86. The method of claim 85 wherein sajH growth fapfor is KGF. 

87. A method of adminisienng a gene dMiy&y vehicle expressing a therapeutic 
protein to a patient suffering from arthritis comprising: 

a) preparing a solution/of said gc^dHwcry vehicle in a pharmaceutical ly 
acceptable carrier; and I / / \ / 

b) injecting said solution n to ^joint of saidspatient, 

88. The methods claim 87 wherein said gene delivery vehicle is a retroviral vector. 

89. Th^rncthod of claim 87 wherein said therapeutic protein is an enzyme capable 
of converting* prodrug into a cytotoxic compound, 

/ 90. The method of claim 89 wherein said enzyme is herpes simplex thymidine 



